Cumulus cell-derived and maternal SIRT6 differentially regulates porcine oocyte meiotic maturation.
SIRT6, a member of the sirtuin family, is a NAD + dependent protein deacetylase and has been implicated in transcriptional regulation of somatic cells and post-transcriptional regulation of oocyte meiosis. However, the function of cumulus cell-derived and maternal SIRT6 in meiotic maturation of porcine oocytes is not yet known. Here, we report that SIRT6 mRNA and protein exists in the oocyte and its surrounding cumulus cells during meiotic maturation. Functional studies using a specific inhibitor in cumulus-enclosed oocytes revealed important roles for SIRT6 in germinal vesicle breakdown (GVBD) and cumulus expansion. Moreover, inhibitor treatment led to a significant reduction in the rate of first polar body (PB1) extrusion and early development of parthenogenetically activated embryos. In contrast, SIRT6 inhibition in cumulus-free oocytes only resulted in a significant reduction in the rate of PB1 extrusion. Furthermore, SIRT6 dysfunction regardless of the origin in both cumulus cells and oocytes severely impaired spindle organization and chromosome alignment at the metaphase stage. Molecularly, SIRT6 inhibition in cumulus cells significantly reduced expression of genes associated with cumulus expansion and gap junctional communication and even expression levels of active phosphorylated CDK1 in oocytes. Importantly, adenylate cyclase inhibition could partially rescue GVBD and PB1 extrusion in SIRT6-inhibited cumulus-enclosed oocytes. Taken together, these results demonstrate that cumulus cell-expressed and maternal SIRT6 differentially regulates porcine oocyte meiotic maturation.